
TARAXIEN, THE CAROTENOID ESTER IN DANDELION 
mwERs 

K~AND~l;fit8t~~~~~BS~~~~tfrOrnasa~~~ 
of the flowexs of the dandelion, T- u$ktmZe. The chemica constitution of &is 
carotenoid is unknown, but Karrer and fuclrer* pointed out that its molecular formula 
C&&O, shows that the pigment is isoh with violaxmthiu. Karrer and Rutsc~m3 
~uldnotihdthcpign%nt,andsugge&Athatits OccurtefKx depended on gWgraphical 
factors. Later, Strain’ ablated taraxanthin from dandelions and described som of its 
PlQ*. 
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spectral absorption maxima in both ethanol and n-hexane were at 420,442 and 471 w 
(23,!300,22,610 and 21,250 c/cm). In carbon disulpbide, maxima were at 471 and 501 nyl, and 
in benzene at 429,453 and 481 rnp. 

Pigment dl was epiphasic to light petroleum over aqueous alcohols. On columns of 
alumina and on paper chromatograms it ran like carotenoid esters, between @arotene and 
lycopene. After sapon&ation for 20 min followed by chromatography, most of the pigment 
was found at position tl with a much smaller amount at t2 (Fig. 1). When dl was sapo&ed 
for only 1 min and chromatographed, all the pigments of Fig. I appeared except c, the pre- 
dominant pigment being ml which could be further saponified to produce tl. These results 
suggest that dl is a d&ester. 

secona almenSlon ---, 

Pigment tl, produced by saponifying dl and puri6ed by chromatographing from 20% 
acetone in light petroleum, had the same spectral absorption maxima as those of the d&ester. 
This result conforms with Karrer and Jucker’s2 statement that “the spectral properties of 
xanthophyll and its esters are largely identical”. Pigment t 1 was strongly held by adsorbents, 
was only slightly soluble in light petroleum and was hypophasic to light petroleum over 
aqueous alcohols. The properties of tl agree with those described by Strain4 for taraxanthin. 

MoFw- fiter 

Pigmentsmlandalsotlhadthesamespectralmaxima asthoseofthedi+ter,andall 
three spectral absorption curves had the same shape. When saponified, ml produced a 
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pigment cable from tl. Pigment tnl was approximately equally ~~~ 
between light petroleum and 90% a~nyl~yl carbin01 in water. After aoet$ation of 
ml with pyridine and acetic anhydride (2:l) the ester produced ran close to dl on a cbromato- 
gram. The above evidence suggests that pigment nrl is a mono-ester of tar-thin. 

Di-Ester Content of Petals 

A few flowers were removed from each of several flower heads, weighed and e~tracted.~ 
The predominant pigment dl, together with the much smaller quantity of d2, were separated 
from other pigments on alumina, and the extinction was read at 442 n+. If the value for E 
(lx, 1 cm) for taraxanthin be taken as 2!XW the average content of dkster, in terms of frae 
carotenol, was 350 &g. The contents of mono-ester and of free taraxanthin were lower. 

Ihnerization 

Pigments tl and t2 were sepmtely eluted into acetone, trmsferrcd to light petroleum, 
placed in sunlight for an hour and recbromatogcaphed side-by-side from 20% acetone in 
light petroleum. Both tl and t2 appeared on each strip, aaxmpanied bytxvo other very faint 
bands. Repetition with t2 produced from tl, or tl from t2, showed that again, each bad pro- 
d~~rneof~o~~. ~ep~~~~~til~e~~~~~f~ 
further manipulation. The interchanges occur& more slowly in the dark. 

The obvious explanation for this phenomenon is trun8+c&kxne&ation.7 Pigment ml 
when treated similarly, produced some m2, and dl some &. The cis peak of tl was much 
weaker than that of t2, suggcshg that the former was the all-W compoumL7 The spectral 

*Thevatasquotedby~,~basedon~and~,’is2800. Butvahcsgivg!by~ 
forother ~i~~~~d~~~~~~,~~~~. 

5 V. I-I. BOOTH, Aituiyst S&464 (1959). 
6 T. W. C+oomvm, in Mi&m hfe?ho& ofPlant An&&, Ed. K. PATXXI and M. V. TRACIIY~ Vol. 3, p. m 

sprinlm Berlin (1955). 
‘L.zvl?mmm~ckun.~.34267(1944). 
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absorption maxima of t2 (duti from ehromatograms into cthanoi in dim light and tested 
immed&tely)wurc423,446and473~ (Fig 2). The473p~k(wavcnnarber21,150) of t2 
was kes promincntthan that of tl, and the maximum at 423 (wavcnumbcr 23,620) was only a 
shoulder. ‘3% red shift and the peak depression arc analogous to those for mms+cis- 
~~~ dcsoribed by Eugstcr and Karreqs and the analogy supports the view that tl is 
the trmzr isomer. Within each pigment pair the more strongly adsorbed member was usually 
the more abundant, This conforms with common expcricnec that the a&mans carotenoid 
is the naturally-occurring isomer. 

Fat#y Acid ComposMo~ 

Thcdi~~,w~c~~~~p~~yotpatatcdon~~ontbin~~ 
or twodimcnsionally on paper, was always aceompankd by an oil which intcrfcrcd with thi 
identification of the fatty acid(s) of the pigment. It was argued that partial hydrolysis folIowed 
by re-estcr&ation might a&c% the pigment and the contamiuating oil di@crcntly, so making 
their separation possible. The fo~o~ procedure was used. 

Di-esterdl wasEtutedfrom~~~~,~y~~~snd~~to~~~, 
and the mono-cstcr ml isolated and acetylatcd as described above. The prim&al product, 
now a dkstcr, on chromatographing to separate it from colouricss mono-estcm, appeared 
near position dl. The pigment, apparently still accompanied by some oil, was intcrestcri- 
fkk9 The methyl cstcrs of the fatty acids were microsublimcd, leaving the pigment in the 
residue. Tbcy were separated with 10 % ~~~~~y#~~~ on siSoonc-treated Cehte 
in a Pye Argon Gas ~~~~ph with a s~onti~ ionization dctcctor. Palm&c, oleic, 
~~~candstervicacids~eallpresentintheproportionsof4:2:2:1andinexcessof 
the theoretical amount for the cater. 

~i~~~io~ 0~T~~~~~ V~~~~ 

The spe&rd action maxima of~~~~~~~of~o~~~d 
the two carotcnoids run near one another chromatographioally.6 However, Strain4 showed 
that acids produce different e&cts on the two pigments; and Eugster and ICar& demon- 
strated small spcetral dif&rences.* 

Thediffcrences have been further elaborated during the prcseut investigation. The 
carotenols from a saponifkd extra& of l~(~~o r&xa) leaf were appled to ZnC&- 
treated paper as single streahs side&y-side with streaks of il. The ~0~~~ was devcl- 
opcd in one dimension from 10% acetone in light petroleunk The less strougly adsorbed of 
the two principal pigments from the lueerne was assumed to bc 1uteoL The other, which ran 
only sli&dy less far than tl, was assumed to be viokxanthin (w). The two pigments tl and v 
were eluted separately into ethanol and their properties were compared. 

1. Although spectral absorption maxima of f (420,442 and 471 m& and of ZI (418, 
441~5and470~)werealmosti&nti~theshapesofthecurveg~~nt(Fig,2). These 



Tbc b&-known carotenoid esters am h&x&n (lute01 dipalmitatc) and physalien (zca- 
xalltbol dipalmitate).~ The di-estvr of taraxantMn resvmblvs the88 in c6rtain mspecta The 
namt~,by~o~~~theseestcrrs,is~~fortbtdi~~of~~ By 
analogy with these carotekids, the di+ster pmsumably cunta& palmitatv; however mu& 
it was pdiied it always yield& an exW5s of palmitatc on fqxmifiicatian. 

Thisisthc6rstrcp0rtcd 0ccummc of a di-ester of tamxanthin, and although di-catem 
of other carotcnoids bavc been dcscribcd, and mono-estvrs have bean produced chemically,2 
this~afso~tobsthe~treportofthep~~ofacaratenoid~~inplants. 
~~~is~~~~~ ev for examplt, two mono-fH%rs could vxi& 
No indication of two compounds was ~eell on the chromatogratns but of course the adsorp- 
tion aiib.Iities might be cIoscly similar. 
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For qualitative experiments, extracts were made by st@ping the IIower heads in light 
petroleum in the dark; The extracts wete concentrated, then chromatographed on paper in 
various ways. Whatman No. 4 filter papers (22x 32 cm), were treated with Zt1C0s.l~ 
ExttactwasappliedtothepaperwitbaTrenner-typepipette14andctlromatogramsdevelopad 
in the first dimension by the ascending ,methd using various concentrations of acetone in 
light petroleum. For the second dimension, ~,ersed phase chromatograms were developed 
by the ascending method with methanol across medicinal (liquid) pa~-afhn.~~ For the com- 
parison of pure pigments side-by-side on one paper, only the first dimension chromatography 
was used. 

For larger quantities of pigment, three Whatman No. 31 Z&O,-treated papers were 
rolled into loose spirals.14 Each was dipped in turn into pigment extract about 2 mm deep in 
a large beaker, then removed, inverted and allowed to dry briefly and the dippings repeated. 
Acetone was then added to the beaker to drive pigments from the bottom of the paper. 
Chromatograms were then developed with, for example, 1% acetone in light petroleum. The 
required pigments were eluted with acetone or alcohols. 

Pigments were saponified cold by shaking for + min in a mixture of light petroleum 40-W’, 
propanol, methanol and saturated aqueous potassium hydroxide (approx. 2:l :1:2 v/v12). 
After a further 20 min when complete hydrolysis was required, or # min for partial hydrolysis, 
the lower layer was discarded and the upper layer was washed with water.‘* 

Spectra were recorded on a Unicam SP700. Checks were made immediately before and 
immediately after every run, and wavenumber corrections were made where necessary. All 
results are the means of at least duplicate runs. 

“J.GRlIEN,S.MMCMUDVU and P. R. WATT, J. Sd. Fd A&c. 6,274 (1955). 
1’ V. H. Ecuui, Am&St 8f$627 (1963). 


